Serum GH response to pharmacological stimuli and physical exercise in two siblings with two new inactivating mutations in the GH-releasing hormone receptor gene.
Inactivating mutations of the GH-releasing hormone receptor (GHRHR) gene (GHRHR) cause familial isolated GH deficiency (IGHD) type IB. The GH response to physical exercise (PE) in patients lacking GHRHR has never been studied. We hypothesized that subjects lacking functional GHRHR may be a model to study GH response to PE. We have analyzed peripheral genomic DNA of a family with two sibs affected by IGHD IB for mutations in the GHRHR, studied the patients' GH response to different GH secretagogues and to PE, and examined the morphology of their pituitary gland by magnetic resonance imaging (MRI). The GHRHR was analyzed by direct sequencing of the 13 exons, intron-exon boundaries, and of the proximal 327 bp of the promoter region in the index case. The patients' GH response to GHRH and standardized PE was studied twice, using a GH ultrasensitive assay in the second round of testing. Both subjects were compound heterozygotes for two previously undescribed mutations in the GHRHR that are predicted to cause complete lack of functional GHRHR protein: a nonsense mutation in codon 43 (Q43X), and a splice mutation at the beginning of intron 3 (IVS3+1G-->A). MRI showed hypoplasia of their anterior pituitaries. Both subjects had a small but detectable increase in serum GH after maximal PE. GHRHR mutations need to be considered in IGHD IB patients even in the absence of parental consanguinity, and patients lacking GHRHR may provide a model to study the mechanism by which PE influences GH secretion.